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FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Us housing Inclined Oat 
portions, supporting with use of axles rolling out members, mounted on supporting {dates. The flat 
portions are In the form of cylindrical countcrbores, whose axis coincide with axis of the rolling 
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mentioned groove has at its end portion an additional groove. Bach supporting plate Is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of rt 2 cl, 7 dwg 
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(54) YCTPOftCTBO A7IH PA3BAJIBUOBKM TPVE 
(57) Abstract: 

M3o6pereaMe npejjHa3HRWHD fliw p&38anbapBKH nepe&pUBaTenefi o3 npo>anbHbix TpytS, ycTaHaBmmarwwTc 
b craajKMnax. Ha 6okosoA noaepxBOCTM Kopnyca BbmojiHeHbi KaKJiOHHwe euiocxjic yuacrKH. Ha Koropbtx c 
cowomfjo oceft Ha onopobix nnacTMHax ycraHoaneHU watxytomf^ sxtmami (03). Itnocxrae yiacnni 

BbmOJIQCHM B EMflC RHnHHApOTOCKHX E^KOBOK (U). OcH U COBTiaflaiDT C OCHMH B3. Ha U BWHQriHCHbJ 

OTHpWTTbic c ojnioro KOHnja DB3U (Tl). Onopntje nnacTKHbc pacnojioxenbx bOh scoctko cbsemhu c ochuh B3. 
Ha onspbrroM kohx^ Kax^oro n BbmojraeH flonaroterre/ibHbifl II. Kax^an onopHan nnacrxHa CHatixesa 
BbicrynoM, pa3wremcHm>o* b HonoJiHsrrcnbHOM II. Kopnyc c ono pmJMH nnacTHHauH oxBaTbisaer rafaa. 
TaK&K coBOKyuBOCTb npH3H«K0B o6ecneMHBacT noBboscHBe HaflciKHocxH ycTpoHCTsa. 1 3. n. $-JXbc, 7 an. 
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Description [OmcaHMC M3o6pcrcHMH): 

H3o6pcrcHKc oTHOcsrrcH s 6ypcHH» n namrranbHOMy pewonry csBaxHH h npcflBasHaueso. b qacTHOcm. 
fjnsi pasBam^oBbCBaHXH ycrpoftcre B3 npo^anbBbix vpy6 npu hx ycranoBxe e ou fflwun e 

HaHOonee frnomn x HDoopeTCHmo no TcxHHvecxott cympocm hb/irctc* ycrpoftcreo jyiM pa3BajibL£>BKH 
npc^iuibKbix TpytS npn ncpcspbmm rmm doh ocnoxHCRHa b ckbsuchhc. conepmaniee nojiuft 
P HJiHHjPire e c Hi i B xopnyc, Ha napyxHoa noocpxHOCTH xoroporo BbmonHcHbi naxnoHHbie OTHoarrcnbHO 
upQnojibBoft ocm Kopnyca nnocxice y^acnui, a ycTaHoaneHHwe iia nocjicnHKx c nouomwo ocea Ha onopHbix 
tmacTBBax sanbuyiouiMe gjiencHTbi. 

HcnocraTHOU yroro ycrpoftcrea hbtxhctch BcnaAeABocTb cro paoorbi H3-3a HeflocTaTOtmofl (rareKOfl) 
npowocTH Koptryca. MSSHiiMajibBan TOjnnHHa ct c hkh itoroporo b pcoyjcyraTC BbDiomtanw HBAJioHKboc k cro 
npoftonbHOfl oca djiocxhx y^acTKOB he y^oaacroopHcr yenoooo npo«*H0CTB npa KpyrozHB. 

Ijcnb B3o6pcTqgc« noubuntHHe Ba^exaocrra ycTpoflCTBa 3a cucr ywjTHueram rrpowHocms ero xopnyca. 

9to flocmraeTCH tcm, uto b onHCbiBacMOM ycTpoflcroc d/ih paaoanbupom Tpy6, coqepacamta nonufl 
■ ^lu ih muj i muw mwfl Kopnyc. Ha Hapymoft noecpxHOCTH KOToporo BwnanHCKbi HaxnoHHbte amwantraBO 
npcflojibaoft och xopnyca nnocKse yuacTxa, a ycTaHosneHHbie Ha nocneflBHX c nouonjbio occft hb onopHbot 
nnacrraax Bam^yiomne ancwarrti, corjiacao B3o6peTCMnx> Haxjiomnje nnocxBe yuacTKH Ha HapyxHoa 
DoocpxHocTB xopnyca t*jncjmxm* b Dane inpmHff p gqo cm bcxobox. och Koropbtx coixianaxyr c oemm 
ea^ibnywmwx 3/icmchtob, a he t^esoa&x Bbmojraeebi orxpbrrbte c ojnioro hobba h ascqeBTpmBO cMcmcHHwc 
K Bcwy ua3tJ, npn stoii onopHbie imacrraHbi pacnonomemj d naaax h meerKo cafnamj c ochuh 
BamnymnHX aneutHTOB. 

HpyTHM OTJIOTHCM ODBCblBaCMOro yCTpOHCTBA HBJ1HCTCH TO, HTO Ha OTKpbiTOM KGHnC KaJK^OPO nA3A 

BbmanHCH AonaraaiTenbHbZH nao» a KoHflan onopHon njiacnnia oia6mena BbicrynoM, paaianojxeHHbEM b 
flormnmrrenhHou na3y, npn yroM ycTpoacTBO cHaomeno raftxoa, oxrjaTUBaiou;efl nopnyc c onopubnou 
EDiacnmaioi. 

ysaaaHHwc otjimmhh o6ccnc^HBaiOT BO3kC0JKHocTb yBcnHMCHHH TOJinnmbi ctchxm Kopnyca b nantioJiee 
onacaoM Doncpc^HOM ccrchhh cro, 6naroflapR «ic**y nosbmiaeTca npotmocrb KopnycA h, cnenoBATcnbHo. 
HaflcKHoert. pafioxbi ycrpofiCTea 6c3 hduchchhh cro HOwamanbHoro napymnoro nHawerpa pfin ffaHHoro 
Tsnopasiccpa. 

Ha <>ht. 1 DotcasaHo ycrpattcTBO, yeraHOBJiCHHoc b npo^roibHOH pasBanbqpBbiBaeuoa TpytSc, o6mnfl bh^: ha 

^HT. 2 CCHCHMC A-A HA 4»T. 1; HA 3 ^pATWCHT Kopnyca yxrrpOHCTBa C KOHCTpyKTMBHblMH V1CMCHTOWH 

n^m ycTAHoaai Bajibqyx>anxx 9jicj^chtob; ba ^ht. 4 bh^ no crpcnKC B ha <^ht. 3; ha ^ht. 5 ceieHHe B-B ha 
par. J: ba {*r. 6 cctKaae r-r ha <mr. 1. ha 4>mt. 7 cokbhc H-A Ha 3. 

YcTpoHcTBO hjih paoBa/ibnpBKH TpytS (^ht. 1) ccflcpHorr inanHHnj gRocKHft nonbril Kopnyc 1 c ncwTpajibHMM 

KAHanOM 2 H pcObCAMH 3 H 4 H/IH COCAMHCHHH OOOTBCTCXOCHHO C KO/IOHHOH 6ypK7IfaHbIX Tpy6 5 H 

cxBajKHHHbDi o6opy»o8aHHeu 6. Ha HapymHoft noBepxBocrH aopnyca 1 no^ yrnow k cro npo^onbHOft och 
BbmojxHcHbi ftnocxHc yuacnoi 7 b bhrc OHJiHHnp aMccjmx uceobok 8, Ha Korropbtx BbmojmcHbt orxphrrtjc c 

O^HOTO KOHHA na3bl 9, 3KCj;CHTp»TOH0 CMCtqCHHblC OTHOCHTCnbHO UCKOBOK B CTOpOHy OTKpblTOro KOHUa 3THX 

naooB, c yr/iy6ncHHHMH 10 d hx nponfBonanoHtHbix OTKpbiTbM kohuam CTcuxax. B naaax 9 paoMcmcHbi 
onopHbie nnacTHKbi 11 c RxobiputauH 12 no hx nepH^epHH t$nr. 1), BxoAHnniuH b yiviytSncHiiH 10 naooB 9 
(4ht. 3 H 4). 

Ha HOBcpxHocTH onopHbix anaensH 11 ($ht. 1), KOHTAHTHpyvincH c aopnycoM, HaroroBncHbi Bbrcrynbi 13, 
Hxonnnnic b ^ononHHTcnbHbie luahi 14 ($ht. 3 h 4), ewnojiHCHHbic ha ontpbrrbtx y^acTHax aaaoa 9. Ha 
HapyKHoft noaepxHOCTH aopnyca Bunonaeaa pe3b6a 15, wa xoropyio HaBHHMeaa rafixa 16. oxBarbtBajaujaH 
onopHbie nJiacTHHbi 11 h ooccnc^iHBAioB^AH cohmcctbo c hx xo3bipbxa&m 12. BbicrynauH 13, yrnyfincHHHMH 10 
b Kopnyoc h nonoJiHHTcnbHbtMH naoaxm 14 ^hecaohk) anacniH 11 or npoBopora h Bbnran^eHHH ro naaoB 9. 

Ha bhcxhhhx or xopnyca noBepxHocrax onopHbix nnacTHH 11 xecnto h c 9sa(eBTpB<iHbDC cmohchhcm k hx 
BcpxHcft ncpB^epHH (rpananc) saxpeixneHki oca 17 ($nr. 1 h 2). Ha Koropbix c nouombJO ^HKCHpyiOHicro 
xoribua 18 ycTaaoancHbi Banbnyx)n^c aneMCHTbi 19. npn yrow ocm 17 BAJibuyioircKX sjicucbtob 3axperoicHbi 
ha onopHbix nnacTHHAx 11 tax, mto hx reobtcrpHqwaoic oca chmmctphh coBOAAaKyr c rcoMerpwiccHHWH 

QCHWH CHMM CT pHB UfarBBf^t^tCCXOX HCKOBOX 8 (dl. OCCOyiO JUHJJUD 0-0 Bfl ^>ET. 3-4). 

3Kcn,eHTpHMHoe cvcemeHMe na30B 9 oTttocHrenbHo ruion^a^M qeKonoK 8. a Taaxe BeniWHHy uaRCHMvibHo 
BTOMOMHoro yrny6ncHMH uckodok b crciory xopnyca onpcACJi«xyr pacuerHboi nyrcM win KOHXpCTHoro 
THnopa3Mcpa ycTpoflcroa c yMcrovi o6ccnc^cHnn Hco6xoffHMoro 3anaca npoHHOCTM xopnyca npH pa6or< 
ycrpoHCTBa b yanoBHHX xpy^cHHH. A uaKcnuamjio boomojkhoc cwen^croic onopnux nnacnm 11 
o/rHOCMTc/ibHo ocefl 17 BajihiQTomKX sjicMewTOB 19 o6ycnoBJicHO pacnonojKCHMeM naooo 9 nofl hhx h tcu, vro 

rCOUCTpHMCCKMC OCM CHMWCTpWH 3aKpCIVICHHbUt Ha HHX OCCH 17 BOnbUyXUnHX anCMCHTOD 19 AOHXHbl 
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coaaaA»Tt> c rroucTpyrocauaas ochmh chmmctphb qesoDox. 

Pafiora ycTpoftcrua ugwchhctch Ha npircpe poaeajiuipera npo$um>tibuc Tpy6 npa HDOJi^mra huh 3ohn 
HapymeHHH rtpneTOTBOCTB o6caAHoft nononHbj 20 {<Jht. 1, 5, 6) ckdmkhh m. 

npo^HJibHbic xpyfSfcJ 21 cnycKajor fscyrpb o<5ca«Hofl Konoimu 20, b rarrepoan Boonm^m h pacrawpsocrr flo 
nprasmm hx ctchok k ctchrc oticaopoA kotiohmm 20 {$nr. 5) cooflaHMCM Eoiyrpcimcix> n^paam^ieaioro 
naancHBn. 

3aTO4 c nowombio pc3b6w 3 ycrpoMCTuo npHcoc«HH*DOT k kojiohhc Tpy6 5 h cnycxajor b cxBamHHy. no 
^ocnuK«Hsm ycrpoilcTBou eepxHcro Koia;a npo^mibHbuc Tpy6 21 KonoHMy 6ypwxbHboc rpyti H&mmaioT 
epamaTb npn oflHOBptMoraoM cas^arooi occooft Harpy3KH h npawbtBDr iiojiocth ipytS iepc3 ucHTparaiHbift 
Kaaaa 2 nopnyca 1 mwKocrao. 6 peoyjibTaTe stoto HefloaaTbic Ahbtichhcm yvacnm 22 (<J>ht. 5) 
npcx>anuo4x Tpy6 21 BfcurpaariHicrrc* «o nn<rraoro h repMenraHoro npmsaTUfl bccm HapymHou noBepxHocrn 
npo^nnbHux Tpyti k rayTpeimea aoBcpxBocTH o6ca«mJx Tpyt 20 ($>ht. 6). 

no oEoiMamm paaaajifaqoflbtBaBKH son ovary 6ypnnt«ux TpytS 5 c yCTpoftcreou noflHKwaiorr H3 ckbojkhhm. 
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Claims |Oopuyjia n3o6pereiiKH|: 

1. VCTPOflCTBO JVW PA3BAJlbUOBKM TPVB. concpMamee nonuH ininHHnpiraeciiiift Kopnyc. ho Hapymni 
nooepxeocre Koroporo Dbmarmeuu naxjioiuuAC or no c g TCJihHO cpo^anwrofl cot Kopnyca nnaooie ywacrEH, h 
yeraaoaneRHbte Ha hoctxckkhx c nouonv* occfl na onopnux ruiacnwax sanujyioinpe anoiorrw. 
ornHMajomcocR tcm. «rro Hax/ioHHwe nnoame yqacnm Ha HapysBoft noBepxuocni sopnyca BbfnonHCHbi b 
bbhc mum^ffp aq e oopc uexoeox, ocm aoropbtx coeoaAajcrr c ochmh Banttgromux aneafcirroo. a Ha ijCHOEKax 
BbraonncHW OTKpbiTue c oflnoro Konua h 9itci;eHTpiraB0 cueujfiHHbic a HCk£>' nasbt, npa yrow onopHtae 
macnmH pacnanoxeHbC B nanax w xbctko casriamj c ccsaa BajibnyionxKX 9jicuchtob. 

2. VcTpoftcTBD no n.l. or/xnHax>mcecH to*. «rro Ha ornpbtTow aonqe saxAoro na3a nuno/iHcn 
nononHHTcmsHbCH na3, a naiBAaH onopnan nnacTHHa cna6m«na BwcrynoM, pasncmaoMu d 
npnoTncrrcribaou naay, npn arow ycTpoftcroo cHa6x.eHo r-afixofl, oxBaTbmaiomrft Kopnyc c onopHbiwH 
nnacnmauH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section FT in Fig. 1, and Fig. 
7 is the section in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 1 2 (fig. 1 ) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1 ; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 



Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



RU 20S6201 CI 



Fig. 7 
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